Enhanced contractility of small blood vessels in JNK knockout mice.
The c-Jun N-terminal kinases (JNKs) form a subfamily of the mitogen-activated protein kinases (MAPK). These signalling pathways regulate various processes such as mitosis, cellular differentiation, stress response or apoptosis in multicellular organisms. There is rising evidence about the role of JNKs activities in neurodegenerative and metabolic diseases as well as in immunological disorders. The physiological functions of JNKs, however, remain to be elucidated. Recent data have demonstrated an essential role of JNKs in the cardiovascular system and the regulation of carbon hydrate and glucose metabolism. Therefore, we have investigated the contractility of blood vessels in mice with genetically deleted JNK1, JNK2, JNK3 and JNK2+3 isoforms and their respective wildtypes. The contractility of the isolated segments from A. carotis communis was measured by small blood vessel wire myograph. Contraction induced by 80 mM KCl was significantly increased in arteries from JNK2+3 double knockout compared to controls and single knockouts. The maximal contraction generated by the alpha-agonists phenylephrine or noradrenaline (10 microM) was significantly enhanced in JNK2+3 knockout arteries compared with arteries from the remaining strains. Inhibition of NOS by Nw-nitro-l-arginine did not change the pattern of vasoconstriction, but vasoconstriction by noradrenaline following NOS inhibition was significantly enhanced in the arteries from JNK2+3 double knockout mice. In conclusion, genetic deletion of JNK2+3 in mice results in altered contractility of carotid arteries and this might depend on the function of the smooth muscles rather than on the endothelium. These findings have implications for the long-term treatment with pharmacological JNK inhibitors for neurodegenerative or metabolic diseases such as stroke or diabetes.